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THE DETERMINATION OF WOODS * 


By CHESTER ARTHUR DARLING 


As an introduction to this key to the commercial timbers it 
seems desirable to give a few directions and to define a few terms. 
The wood of a tree, like the leaves, is often variable; this variation 
is seen in the width of the growth rings, in the texture, and in 
the color of the wood which may be due to its being either sap or 
heart wood or to the length of time that it has been exposed after 
being cut. 

For determination of any wood, a sample at least an inch 
square in cross section and three inches in longitudinal section 
should be used; a larger piece often shows the characters better 
than a small one. In using the key a hand lens which magnifies 
at least four times and a sharp knife which will make a clean cut 
surface in cross section of the wood without tearing the tissue 
are necessary. Unless otherwise indicated the section cut cross- 
wise of the grain is the one to be examined. When color is to be 
determined the longitudinal section which has been freshly cut 
and not the cross section should be used; it is always best to test 
for color by placing the wood against a white surface. 

Growth rings are indicated by parallel markings more or less 
curved which are seen on the cross section of the wood, usually 
varying in width from „y in. to 4 in.; in the cross section of 
the tree they appear as concentric rings. Where there are 
parallel markings of two distinct types alternating, one of harder 
or more compact wood than the other, the two taken together 
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indicate a single growth ring; the inner part of the segment of the 
ring which is either more porous or less compact indicates the 
spring wood, while the outer portion which is often less porous 
or more dense is the summer wood; each growth ring is made up 
of both spring and summer wood, the inner part always being 
the spring wood. In some of the pines the spring and the summer 
wood are distinguished from each other as two distinct bands; 
whereas in some woods there is a gradual transition from the 
spring to the summer, and in still other cases there is no apparent 
difference between the two. 

The pith rays always appear as lines of compact wood in the 
cross section extending at right angles to the growth rings; in 
longitudinal radial section they appear as smooth patches at 
right angles to the parallel bands of the spring and summer wood. 
When the pith rays are very small, wetting the cross section wil] 
often cause them to be more easily seen. 

The pores are small openings usually no larger than that caused 
by the prick of a pin; they are plainly visible with a magnifier on 
a cross section which is clean-cut, in some cases they may be 
seen without the aid of a magnifier. In the Black Locust and 
sometimes in the Thorny Locust these large pores are filled with 
cellulose material. The pores in the summer wood arranged 
radially will be at right angles to the growth rings, whereas those 
arranged concentrically will be parallel to the growth rings. To 
determine a or b of 19 it is always desirable to make as thin a 
cross section as possible with a sharp knife, hold the section up to 
the light, and by looking through it one can easily determine 
whether or not the cells are arranged in regular rows. 

Resin ducts appear as very small dots in cross section; the sur- 
face of the wood must be clean-cut without any tearing of the 
tissue in order that one may be sure of the presence of the ducts; 
it is usually best to wet the wood after making the section, since 
wetting will cause the duct to be more easily seen. It is usually 
of a lighter color than the surrounding wet tissue. 

The characteristics of odor and of taste can be used to advan- 
tage only after one has handled different kinds of wood: a 
characteristic odor or taste refers to one which is not commonly 
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found in many woods. As to the texture, whether hard or soft, 
experience again is the best guide; however if a wood can be 
easily indented with the finger nail it may be called a soft wood: 
weight as here used is comparative and can be determined only 
by using different kinds of wood. As in the use of any key the 
more one knows, the easier it is to use. 

In using the key always begin with number 1, read both a and 
6; after determining in which group the particular specimen 
belongs turn to the number indicated and read both a and b, 
choosing the one which best describes the specimen; continue 
this process until the name is secured. Accuracy in observation 
and in following the key is of first importance. 

I a. In smooth cross section growth rings are conspicuously marked by a zone of 


large pores collected in the spring wood, alternating with a zone of denser 
summer wood with smaller pores; pores usually visible without mag- 


re Tas pee a ae hs ee eee ee Og ge 23 
b. In smooth cross section the growth rings are not marked by a zone of large 
Dares: isk. Chie pricing AeGond Os Nias 5. 255i sca cee ees neonates 15. 


2 a. Pith rays comparatively broad, at least as broad as the large pores, con- 
spicuous without magnifier; radiating and branching lines or patches in 


PRE! Ate AG ea A eet Or fee T eee ple wee 25 

ie. Wonds Hot Compicteiy aa itt: 5 2b toe tocol ees ne es eg Se 4. 
Site, WOOD Wien. reddik \tINge= oc 5 Fe 5 <s5 » orscesraie os ened Red Oaks. (Quercus.) 
b. Wood dingy, not with reddish tinge.............. White Oaks. (Quercus.) 

4 a. Wood golden-colored or yellowish-brown; numerous smaller pores in summer 


wood appearing, without magnifier, as lighter colored specks or lines. . . 5. 
H W600 Ot Saldert on velinwitits pips eco als favs s oin diesen dus SA 6. 
5 a. Pores in summer wood single or in small groups, not in conspicuously con- 
centric lines; pith rays fine, conspicuous only with magnifier; large pores 
DEMAIN o pii cusp wrote wis 5 ane wea Black Locust. (Robinia pseudacacia.) 
b. Pores in summer wood usuaily in clusters appearing as irregular, concentric 
lines; pith rays conspicuous without magnifier...... Mulberry. (Morus.) 
6 a. Wood reddish, pink, or salmon-colored; pores in summer wood conspicuous, 
often arranged in irregular concentric lines; pores in spring wood usually 
in two or more rows, the large pores sometimes filled. 

Thorny Locust. (Gleditsia triacanthos.) 
Os WO08 atok Goripletely 28: A E SPEE senda ewan bab wwe ecm s ad 7. 
7 a. Pores in summer wood small, appearing as conspicuous concentric, wavy 
lines, sometimes continuous, often rail-fence like; wood comparatively 
Bigtie: ee POR AE TEA ARRET HEIA EE r ARE 8. 
b. Pores in summer wood not completely as in a.......-.......2.2.-.2--%. 9- 
8 a. Wood greenish-white; the large pith rays often as broad as the large pores. 
Hackberry. ( Celtis.) 

6. Wood not greenish-white; pith rays not as broad as the large pores. 
Elm. (Ulmus.) 


9 a. 


> 


10 a. 


II a. 


I2 a. 


13 a. 


14 


16 a. 


17 a, 


18 a. 


IQ a. 
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Numerous fine straight, concentric lines nearly as distinct as the pith rays 
appear in the summer wood; pores often with a wall lighter colored than 
the surrounding tissue; wood heavy and hard....... Hickory. ( Hicoria.) 


PANpOU cause COMpIetehy Os NH. Fae car ke reliance N a feces banca. I0. 


Pores in summer wood very small, appearing as radial branching lines or 
spots, often indistinct; pith rays very fine, usually visible only with the 
a a T AAE SATON > Chestnut, (Castanea dentata.) 


. Pores in summer wood appearing as spots or as short broken lines, not 


A a a A ai P A E N EEEE T ES Es 
Wood when wet has a characteristic odor and taste; wood light. 
Slippery Elm. (Ulmus fulva.) 


a RN SM ME SESE ANCOR ET E ana as acP E A be Suh c. prwra.e Ward Kachina ene 12. 


Wood red; pores in summer wood not arranged in lines, usually separate. 
Coffee Tree. (Gymnocladus dioica.) 


be MSRM SAE REN MOPEDS CA ATAA, ONET ITF EAER dhc@ dae ot tein a¥ cw 13. 


Wood comparatively light; pores in spring wood large and numerous, usually 
in three or more rows, sometimes filled; pores in summer wood often 
DOTEA CHEE Mee oo Paes OT olde dena ae Catalpa. (Catalpa Catalpa.) 


WOO NOt Cena Sistely te I ee ye nave bike eee Pelee hse leh clas 14. 
a. Wood whitish; large pores in spring wood comparatively few, usually oc- 


cupying not more than one third of the ring. 
White Ash. (Fraxinus americana.) 


. Wood brownish; large pores in spring wood comparatively numerous, often 


occupying one half of the ring,....... Black Ash. (Fraxinus nigra.) 


- Pores usually visible without magnifier, generally scattered through the ring 


but more numerous and larger in the spring wood, gradually varying to 
smaller ones in the summer wood..........-......cccceceeccecese 16. 


ny ea A R eae Ee 0p peat eee re 19. 
Pith rays comparatively broad, the largest often twice as broad as the largest 

pores; pores often arranged in radial lines or patches. 
Live Oak. (Quercus virginiana.) 


Wood dark chocolate brown....... -...-Black Walnut. (Juglans nigra.) 


. Wood not dark chocolate brown, usually light brown to whitish; fine straight 


concentric lines appear in the summer wood........................ 18. 
Wood comparatively hard and heavy; large pores with a wall lighter colored 
than the surrounding tissue................. ..-Hickory. ( Hicoria.) 
Wood comparatively light; large pores not as in a, 
Butternut. (Juglans cinerea.) 
Cells of different sizes, not arranged in regular compact radial rows as seen 
in thin cross section, sometimes visible without magnifier; pith rays 
often visible even without magnifier; growth rings sometimes indistinct. 
20. 
All cells of uniform size arranged in regular radial rows or tiers as seen in a 
thin cross section; pith rays very fine; growth rings always distinct, the 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 
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pores and pith rays very small often indistinct even with the magnifier; 
growth rings often inconspicuous. 

Sweet Gum, Red Gum. (Liquidambar Styraciflua.) 

Wood sant nemeplabeby. ote iit 6.25, «i's <= 22 o> <5 -3 dale ood Melee vu eves 21. 


. Pith rays scarcely visible even with magnifler; wood soft and light, often 


whitish, usually with a silky luster in a freshly-cut cross section; pores 
numerous and scattered...... Cottonwood. Willow. (Populus. Salix.) 


s Woda pt. completely aa it tx 5.35655 5 Edad aelecn ee aaaee eee eh aan et 2. 


. Pith rays conspicuously varying in width in cross section, some half as 


broad as others, the rays usually conspicuous without magnifier; wood 
umalliy hard and Leavy. Cases r ar A ANN aoe N a eae r P 


. Pith rays not conspicuously varying in width as in a.................. 25. 
. Wood appears mottled on radial section; pores usually visible without 


magnifier; wood usually vinous red.....Sycamore. (Platanus occidentalis.) 


fae WRGOU BOC Game bE E 5 h.9 6. sib sods wd wa eee oe as Sabena se ee 24. 
. Wood with a reddish tinge; broad pith rays numerous. 


Beech. (Fagus grandifolia.) 


. Wood whitish; broad pith rays not numerous; growth rings usually wavy. 


Blue Beech. (Carpinus caroliniana.) 


. Wood usually greenish-white, sometimes whitish when newly cut; pores. 


small, numerous, crowded; wood light. 
White Wood. Tulip Poplar. (Liriodendron tulipifera.) 


; Wend net cpaipletely as ith a) oo 226 24% ws tee ses ed Saccepsc sees 26. 
. Wood usually light brown, sometimes whitish when newly cut; pores small, 


not crowded; wood comparatively soft and light. 
Basswood. (Tilia americana.) 


b; Wren nab to plebely gadis oa oes nag eae eet A autres Sa wee voi 27. 


b. 


a. 


. Wood usually vinous red; pores numerous, scattered, conspicuous with 


magnifier, sometimes without; pith rays give a silvery grain on the radial 
ail -. Goa bce on Aten ye eRNe O there Cherry. (Prunus serolina.) 


. Wood whitish, yellowish, or reddish; pores few; pith rays often appear as 


reddish patches on the radial section....-.....--+-++++-2eee-se-s 28. 


. Pith rays about as broad as the largest visible pores, plainly visible in cross 


section without magnifier; on radial section the largest pith rays appear 
about r% in. high; pores numerous and distinct.................... 20. 


. The broadest pith rays about half as broad as the largest visible pores, often 


visible on cross section only with magnifier; on radial section the largest 
pith rays appear about yy in. high; pores often appear as whitish specks 
on cross section especially when wood is wet; wood usually of fine texture. 
30. 

The largest pith rays broader than the large pores; wood heavy and hard. 
Hard Maples. 


. The large pith rays about the same width as the large pores; wood of medium 


eleh prid E sy cats < oie os oe oS Wa tee vives valor rewa Soft Maples, 
AEE Ceihiy TECGMs T nes cn tims ssid sp eebaslaewteess 31. 
Wood not with reddish tinge, either whitish, yellowish, or light brown. . . .32. 

Pores arranged in radial lines or patches; wood very hard and heavy. 
Ironwood. (Osirya virginiana.) 


32 


34 


35 


36 


37 
38 


39 


40 
4t 


42 


a. 
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. Pores scattered, not arranged as in a; wood of medium weight. 


Red and Cherry Birch. 


- Growth rings very indistinct; pores minute and scattered. 


Tulepo. Sour Gum. (Nyssa sylvatica.) 


n stage clearly maka n aa a a T T a aa 33. 
. Wood distinctly yellow; pores numerous occupying nearly all of the space; 


SRR NOU oe wc. seas east Buckeye. Horse Chestnut. (£sculus.) 


- Wood whitish; pores occupying not over half the space; wood of medium 


RNG seas Hans ee eee aT Ae vee cuheL Gray Birch. White Birch. 
In freshly cut longitudinal section wood is decidedly chocolate-colored, 
reddish, or reddish-brown, not merely tinged with red; resin ducts always 


MOONE tes Fane OG ks is KG eo oy E A Carre Hs Ue Pais eel. 35- 
OOE Emea See Ut, aa aaea a yoy ar. 
» Wood with lead-pencil-like odor; wood comparatively heavy, hard and com- 

pact, fine prained. . 1... sees a sen Red Cedar. (Juniperus virginiana.) 
- Wood comparatively light and soft... 0.20.0... 0 ccc cc cc a aA, 36. 


a. Wood reddish-brown, not with characteristic resinous odor. 


a. 


a. 


Redwood. (Sequoia.) 


- Wood light chocolate brown with a characteristic, resinous, shingle-like odor. 


Canoe Cedar. Incense Cedar. (Thuja. Libocedrus.) 
Wood decidedly white in fieshly-cut longitudinal section, comparatively soft 
POP a RY Solr oa REA HORRORS RCT i Lavi asretdiee footie: 38. 


- Wood usually straw-colored or tinged with red, not noticeably white... . .39. 
. A few small resin ducts present appearing as specks in smooth cross section 


EEO td WEES a oi bk cause sen White or Black Spruce. ( Picea.) 


. Resin ducts wanting.................. Balsam Fir. (Abies balsamea.) 
. Transition from spring to summer wood (not summer to spring) more or less 


abrupt; bands of summer wood marked from bands of spring wood by 
r A ose beni one ay PE RE De a eee 40. 


OE OA WOMEN s-9 0 PUSS ae Sal is by Sh 27S aA a A 41. 
- Resin ducts present, seen as specks especially in the bands of summer wood 


EE NNN, 1a WE. Ps ste Peds Bade, oo eet hee toute ce Mok bets 43- 
Wood light brown, with characteristic, resinous, shingle-like odor when wet. 
White Cedars. (Thuja. C hamaecy paris.) 


- Wood not with characteristic odor asin a............................ 42. 
- Growth rings usually variable in width; wood when fresh with a soapy or 


greasy character; summer wood straw color. 
Cypress. (Taxodium distichum.) 


. Growth rings more or less regular in width; summer wood brownish. 


Western White Firs. (A bies.) 


- On freshly-cut section wood has a characteristic, resinous, turpentine-like 


odor when wet; wood heavy, hard, and resinous, rather fine grained. 
Longleaf Pine. (Pinus palustris.) 


» Woods not completely a8 in 6.2. aA a a 000s edunensen,penien, 44. 
. Summer wood somewhat orange-yellow as seen in tangential section; growth 


rings regular in width often wavy in appearance; resin ducts usually oblong 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 
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in cross section, usually in groups, often not very distinct; wood with a 
rather characteristic odor when wet; western species. 
Douglas Spruce. (Pseudotsuga Douglasii.) 


&., "Woods hat rempletely as tna. vissd.ci cca odes eee eae :.. 45. 

a. Average growth rings usually less than $ in. broad, more or less regular 

A A PESEE Pe are Oe eee Be onaek E E dowenadn Sees 46. 

b. Some growth rings more than } in. broad, often irregular in width., , . 48. 
a. Western wood; average growth rings about in. fs or less broad. 

Bull Pine. (Pinus ponderosa.) 

b. Eastern and southern woods; average growth rings more than yy in. broad. 

47- 

a. Wood noticeably reddish; transition from spring to summer wood often 


gradual in at least some of the rings.....Red Pine. (Pinus resinosa.) 


. Wood not noticeably reddish; transition from spring to summer wood abrupt. 


Short-leaved Pine. (Pinus echinata.) 


. Bands of summer wood distinctly marked from bands of spring wood on 


each side; adjacent rings often variable in width; some resin ducts often 
oblong in cross section................ Loblolly Pine. (Pinus Taeda.) 


. Some bands of summer wood distinctly marked from bands of spring wood 


only on one side of ring; resin ducts appear as circular dots in cross section; 
wood comparatively hard and heavy....Tamarack. (Larix laricina.) 


- Wood light brown, soft, light, with a distinctly resinous, shingle-like odor 


when wet; resin ducts wanting; summer wood darker than the spring wood. 
White Cedars. (Thuja. Chamaecyparis.) 


WENA ete COMMINCLOTY Ot SHE: v borat as Fone cto eck Adie CRT 50. 
- Resin ducts present appearing as specks especially when wood is wet... .51. 


Resin ducts wanting, or not distinguishable........................ 57: 
Growth rings usually variable in width; wood when fresh with a soapy or 

greasy character; summer wood straw colored. 
Cypress. (Taxodium distichum.) 


WRIA BOS COMET AD INE: oS EELE SNAN Sansa ass pL ace ade 52. 
. Wood comparatively hard and heavy; some growth rings usually } in. or 


TRO OARS oy, or),a ue kas Pee eee eee Tamarack, (Larix laricina.) 


. Wood comparatively soft and light.............0c0 ccc eessesacececees 53- 
. Wood with a decidedly reddish tinge on longitudinal section when dry, not 


RICCI SE Sek MES MIO os Sra e Fae emake endo ie Dates o 54. 


. Wood not noticeably red on longitudinal section. ...........-....-.00, 55- 
. Eastern wood; transition from spring to summer wood often abrupt in some 


growth rings; sap wood often with bluish streaks. 
Red Pine. (Pinus resinosa.) 


. Western wood; transition from spring to summer wood gradual in all of the 


SrGwWtih) Fis) oo. weet Western White Pine. (Pinus monticola.) 


- Resin ducts comparatively large often darker than the wood; wood often 


stained around the resin ducts; summer wood noticeably harder and darker 
than the spring wood; western wood..Sugar Pine. (Pinus Lambertiana.) 


2 WHOOGS. HOC COMMECEDS 2S Si Pe sis cleo ae sb o8 15555 nei es ave R EA 56. 


Growth rings about ys in. or more broad; resin ducts conspicuous when wood 
is wet; wood with pine odor when wet; eastern wood. 
White Pine. (Pinus Strobus.) 
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b. Growth rings about ș in. broad; resin ducts very small, few; western wood. 
Engelman’s Spruce. (Picea Engelmanni.) 
57 a. Average growth rings less than yy in. broad; cells often just visible with the 


magnifier in cross section; western. woods...............00--00 58. 

b. Average growth rings more than yy in. broad..............0000ce eeu 59. 

58 a. Very small resin ducts appearing as tiny specks in cross section when wood 
IS WHEL OA E PEPEE Pepa Engelman’s Spruce. (Picea Engelmanni.) 

Oi INI AOR IUEN, DEAE whew Sania s A deck Screw a's Red Firs. (Abies.) 


59 a. Wood whitish, comparatively soft and light; eastern wood. 
Balsam Fir. (Picea balsamea.) 
b. Wood dingy colored or with reddish tinge................0c0ceeeceeee 60. 
60 a. Growth rings regular in width, about $ in. broad; wood of fine texture; 
SPERECEIL, SOB CICS AS Pa oie scl ae onl older ea Western White Firs. (Abies.) 
b. Growth rings usually variable in width; wood of rather coarse texture, often 
Bibterw on toner niineatRection..icsscacateeedcisictsctsiesal teers 61. 
61 a. Eastern wood; spring wood light-flesh-color when wet; wood splintery. 
Eastern Hemlock. (Tsuga canadensis.) 
b. Western wood; spring wood dark-flesh-color when wet; summer wood buff- 
colored on radial section..... . Western Hemlock. (Tsuga Mertensiana.) 
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THE FLORA OF NORTHAMPTON COUNTY, 
PENNSYLVANIA 
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(Continued from August TORREYA) 
SCROPHULARIACEAE 


Versascum THApPsus L. In fields and waste places, Bechlehem. July 15. 
1899. 

VerpascuM Lycanitis L. In fields and waste places. (Porter.) Fairly 

' abundant along the Canal at Raubsville (J. A. Ruth 

VERBASCUM BLATTARIA L. Common in fizlds and waste places, Bethlehem. 

LINARIA LINARIA (L.) Karst. Common in fields and waste places, Bethlehem. 

ANTIRRHINUM ORONTIUM L. On ore dumps in Bethlehem Steel Co.'s yards. 
Reported in Bull Torrey Club, 19: 10. 1892. 

SCROPHULARIA MARYLANDICA L. In thickets along Lehigh River at Bethle- 
hem. Aug. 5, 1899. 

SCROPHULARIA LEPORELLA Bicknell. In woods and along roadsides. (Porter.) 

CHELONE GLABRA L. In wet soil along Monocacy creek 214 miles north of 
Bethlehem. Sept. 3, 1899. 

PENTSTEMON HIRSUTUS (L..) Willd. In dry soi! 14 mile west of Freemansburg. 
May 29, 1897. 

PAULOWNIA TOMENTOSA (Thunb.) Baill. Escaped from cultivation along 
towpath 14 mile east of Bethlehem. 

cy vita Boems L. In moist soil along Lehigh river near Bethehem 

uly 15, 1899. 

MIMULUs aLatus Soland, In swamps. (Porter.) 

GRATIOLA AUREA Muhl. In sandy wet places along Delaware river and at 
Bethlehem. (Porter.) 


